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The asymmetric unit of the title compound, Ci 0 H 12 N 2 O3-- 
2H 2 0, contains two organic molecules with similar conforma- 
tions and four water molecules. Each organic molecule is close 
to planar (r.m.s. deviations = 0.035 and 0.108 A) and adopts a 
trans conformation with respect to its C=N bond. In the 
crystal, the components are linked into a three-dimensional 
network by N-H- ■ O, O-H- ■ O, O-H- ■ N and C-H- ■ O 
hydrogen bonds, some of which are bifurcated. An /?|(8) loop 
occurs between adjacent organic molecules. 

Related literature 

For general background to benzaldehydehydrazone deriva- 
tives, see: Parashar et al. (1988); Hadjoudis et al. (1987); Borg 
et al. (1999). For a related structure, see: Shang et al. (2007). 



HO. 
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Experimental 

Crystal data 

C 10 H 12 N 2 O 3 -2H 2 O 
M r = 244.25 
Monoclinic, P2 s /c 
a = 12.8074 (10) A 
b = 21.9101 (18) A 



c = 8.9048 (7) A 
B = 96.490 (3)° 
V = 2482.8 (3) A 3 
Z = 8 

Mo Ka radiation 



/x = 0.11 mm 
T = 223 K 

Data collection 

Bruker SMART CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2002) 
T min = 0.977, 7/ maI = 0.989 

Refinement 

R[F 2 > 2a(F 2 )} = 0.043 

wR(F 2 ) = 0.126 

5 = 0.95 

4819 reflections 

341 parameters 



Table 1 

Hydrogen-bond geometry (A, °). 



0.20 x 0.19 x 0.18 mm 



22432 measured reflections 
4819 independent reflections 
3377 reflections with I > 2o"(7) 
R m . = 0.036 



H atoms treated by a mixture of 
independent and constrained 
refinement 

A/W = 0.16 e A~ 3 

A/CW, = -0.14 e A~ 3 



D-H-A 




D—H 


H- ■ A 


D-A 


D-H-A 


N2-H2- ■ 06 ; 




0.86 


2.29 


3.0968 (18) 


157 


N4-H4Af- ■ 03 


0.86 


2.24 


3.0849 (18) 


167 


06-H6-04W 


0.82 


1.90 


2.675 (2) 


157 


C3-H3- ■ 05 




0.93 


2.51 


3.422 (2) 


168 


Of W-HL4- ■ 


■02W" 


0.84 (3) 


2.04 (3) 


2.874 (3) 


178 (3) 


OIW-HIB- ■ 


■02W ui 


0.91 (3) 


1.99 (3) 


2.906 (2) 


177 (3) 


02W-H2A- ■ 


■04 


0.91 (3) 


2.02 (3) 


2.899 (2) 


163 (2) 


02W-H2B- ■ 


■Ol' v 


0.85 (3) 


2.25 (3) 


2.9268 (19) 


136 (2) 


02W-H2B- ■ 


•Nl iv 


0.85 (3) 


2.41 (3) 


3.165 (2) 


148 (2) 


03W-H3A- ■ 


■04 iil 


0.89 (3) 


2.27 (3) 


2.9417 (19) 


132 (2) 


03W-H3A- ■ 


■N3" 1 


0.89 (3) 


2.38 (3) 


3.200 (2) 


153 (3) 


03W-H3B- ■ 


■Ol 


0.90 (3) 


2.10 (3) 


2.991 (2) 


171 (3) 


04W-H4B- ■ 


■03W V 


0.98 (6) 


1.84 (6) 


2.819 (3) 


173 (5) 


04W-H4A- ■ 


■03W iv 


0.81 (3) 


2.15 (3) 


2.955 (2) 


169 (3) 


Symmetry codes: (i) 
-x + l.v-i. -z + |;(iv) 


x — l.y.z- 
-x+l.y + \, 


f i; (ii) 
-z+%(y)x- 


-x + 1, -y + 1, - 
H,-y + l,z-l. 


-z + 1; (m) 



Data collection: SMART (Bruker, 2002); cell refinement: SAINT 
(Bruker, 2002); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXTL. 

The authors thank Hangzhou Vocational and Technical 
College, China, for financial support. 

Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: HB5929). 
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Comment 



Benzaldehydehydrazone derivatives have received considerable attentions for a long time due to their pharmacological 
activity (Parashar et ah, 1988) and their photochromic properties(Hadjoudis et ah, 1987). Meanwhile, it's an important 
intermidiate of 1,3,4-oxadiazoles, which have been reported to be versatile compounds with many properties (Borg et ah, 
1999). As a further investigation of this type of derivatives, we report herein the crystal structure of the title compound. 

The title compound, C10H12N2O3 .2H2O, crystallizes with two very similar independent molecules in the asymmet- 
ric unit. Each independent molecule adopts a trans configuration with respect to the C=N bond. The N1/N2/01/02/C7- 
C10 and N3/N4/O4/O5/C17-C20 planes form dihedral angles of 2.56 (10)° and 8.02 (8)°, respectively, with the CI— C6 
and CI — C16 planes. The bond lengths and angles of the main molecule agree with those observed for (E)-Methyl N'-(4- 
hydroxybenzylidene)hydrazinecarboxylate (Shang et ah, 2007). 

In the crystal, molecules are linked into three-dimensional network by N — H-0,0 — H— 0,C — H-0 and O — H— N 
hydrogen bonds (Table 1, Fig. 2). 



3-hydroxybenzaldehyde (1.22g, O.Olmol) and ethyl hydrazinecarboxylate(1.04g, O.Olmol) were dissolved in stirred meth- 
anol (30ml) and left for 3h at room temperature. The resulting solid was filtered off and recrystallized from ethanol to give 
the title compound in 88% yield. Colourless blocks of (I) were obtained by slow evaporation of a ethanol solution at room 
temperature (m.p. 438-441 K). 



H atoms of the water molecule were located in a difference map and were refined with O-H distances restrained to 0.81 (3) 
A,0.84 (3) A, 0.85 (3) A, 0.90 (3) A, 0.91 (3) A, 0.95 (3) Aand 0.98 (3) A, H atoms were included in the riding model 
approximation with N-H = 0.86A and O-Ff=0.82A. C-bound H atoms were positioned geometrically (C-H = 0.93A and 
0.96A) and refined using a riding model, with U; S0 (H) = 1.2-1.5U e q(C). 



Experimental 



Refinement 



Figures 




Fig. 1 . Molecular structure of (I), showing 40% probability displacement ellipsoids and the 
atomic numbering. 
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Fig. 2. Crystal packing of the title compound, viewed approximately down the a axis. Dashed 
lines indicate hydrogen bonds. H atoms not intervening in H-bonding were eliminated for 
clarity. 



(f)-Ethyl iV'-(3-hydroxybenzylidene)hydrazinecarboxylate dihydrate 



Crystal data 
CioH 12 N 2 03-2H 2 0 
M r = 244.25 
Monoclinic, P2\lc 
Hall symbol: -P 2ybc 
a= 12.8074(10) A 
= 21.9101 (18) A 
c = 8.9048 (7) A 
(3 = 96.490 (3)° 
V= 2482.8 (3) A 3 
Z=8 



7(000) = 1040 

7> x = 1.307 MgnT 3 

Mo Ka radiation, X = 0.71073 A 

Cell parameters from 4819 reflections 

9= 1.6-25.0° 

jj. = 0.11 mm 1 

7=223 K 

Block, colourless 

0.20x0.19x0.18 mm 



Data collection 



Bruker SMART CCD 
diffractometer 

Radiation source: fine- focus sealed tube 

graphite 

cp and co scans 

Absorption correction: multi-scan 
{SADABS; Bruker, 2002) 

7^ = 0.977,7,^ = 0.989 

22432 measured reflections 



4819 independent reflections 

3377 reflections with I > 2a(7) 
R int = 0.036 

©max = 26.0°, 6 m j n = 1 .6° 

* = -15->15 

k = -26^27 
/=-10-»10 



Refinement 
Refinement on F 
Least-squares matrix: full 

R[F 2 > 2o{F 2 )] = 0.043 

wR(F 2 ) = 0.126 
5 = 0.95 



Secondary atom site location: difference Fourier map 

Hydrogen site location: inferred from neighbouring 
sites 

H atoms treated by a mixture of independent and 
constrained refinement 



w= V[o 2 (F o 2 ) + (0.06l5P) 2 - 
where P = (F 2 + 2F 2 )/3 
(A/a) max < 0.001 



0.6047] 
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4819 reflections 
341 parameters 

0 restraints 

Primary atom site location: structure-invariant direct 
methods 



Ap m ax = 0.16eA 
Ap m in = -0.14eA~ 3 

Extinction correction: SHELXL97 (Sheldrick, 2008), 
Fc*=kFc[l+0.001xFcV/sin(26)]" 1/4 

Extinction coefficient: 0.0022 (6) 



Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 
cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds 
in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used 
for estimating esds involving l.s. planes. 

Refinement. Refinement of F 2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F 2 , convention- 
al R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculat- 

2 

ing R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F are statistically about twice 
as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters 





X 


y 


z 


^iso*/^eq 


C10 


-0.09028 (17) 


0.12370 (9) 


1.3239 (3) 


0.0742 (6) 


H10A 


-0.1020 


0.0806 


1.3319 


0.111* 


H10B 


-0.1545 


0.1434 


1.2842 


0.111* 


H10C 


-0.0670 


0.1400 


1.4221 


0.111* 


OIW 


0.42004 (14) 


0.30255 (7) 


0.7045 (2) 


0.0734 (5) 


02W 


0.68695 (13) 


0.73071 (8) 


0.58510 (19) 


0.0723 (4) 


03W 


0.14922 (13) 


0.05421 (8) 


1.0133 (2) 


0.0770 (5) 


04W 


0.98022 (17) 


0.48067 (8) 


0.3000 (2) 


0.0847 (5) 


H2A 


0.694 (2) 


0.6903 (13) 


0.607 (3) 


0.100 (9)* 


H1A 


0.387 (2) 


0.2930 (13) 


0.621 (4) 


0.112 (12)* 


H1B 


0.386 (2) 


0.2811 (13) 


0.772 (3) 


0.114 (10)* 


H2B 


0.745 (2) 


0.7398 (11) 


0.554 (3) 


0.096 (9)* 


H3A 


0.213 (3) 


0.0450 (13) 


0.989 (3) 


0.125 (11)* 


H4A 


0.938 (3) 


0.5007 (15) 


0.341 (3) 


0.122 (12)* 


H3B 


0.150 (2) 


0.0953 (15) 


1.023 (3) 


0.133 (12)* 


H4B 


1.041 (5) 


0.472 (3) 


0.374 (6) 


0.28 (3)* 


CI 


0.28335 (13) 


0.39669 (8) 


0.9118(2) 


0.0477 (4) 


HI 


0.2871 


0.3558 


0.8849 


0.057* 


C2 


0.34613 (13) 


0.43925 (8) 


0.8508 (2) 


0.0507 (4) 


C3 


0.33908 (16) 


0.49999 (8) 


0.8888 (3) 


0.0667 (6) 


H3 


0.3813 


0.5287 


0.8480 


0.080* 


C4 


0.26972 (18) 


0.51811 (9) 


0.9868 (3) 


0.0793 (7) 


H4 


0.2646 


0.5592 


1.0112 


0.095* 


C5 


0.20760 (16) 


0.47581 (8) 


1.0491 (3) 


0.0670 (6) 


H5 


0.1608 


0.4884 


1.1155 


0.080* 


C6 


0.21479 (13) 


0.41483 (7) 


1.0130(2) 


0.0480 (4) 
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Atomic displacement parameters (A ) 

u n u 22 u 33 u 12 u n u 23 

C10 0.0782 (14) 0.0505 (12) 0.1003 (17) -0.0111 (10) 0.0373 (13) 0.0089 (11) 

OIW 0.0912 (11) 0.0552 (9) 0.0780 (12) 0.0013 (8) 0.0280 (11) -0.0056 (8) 

02W 0.0765 (10) 0.0610 (10) 0.0868 (11) -0.0007 (8) 0.0417 (9) 0.0052 (8) 

03W 0.0635 (9) 0.0624 (10) 0.1118 (13) -0.0038 (7) 0.0396(9) -0.0021 (9) 
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A A/1 C 1 (\ C\\ 

U.U4M (1U) 


A A/CA1 

U.UoUl 


I 11 ) 


A AAA1 CQ\ 

— U.UUUJ {<$) 


A A77A fQ\ 
U.UZZU {& ) 


A Afl77 fQ\ 

U.UUZ / {&) 


Cj 


U.U /Zl (1 j) 


C\ C\A 1 A (\\\ 
U.U4 14 (1 1 ) 


A AQIO 

u.uyjo 


(lo) 


A AA C f. (Qi\ 

U.UUjo yi) 


A A/1 AQ (\ 7\ 

U.U4Uy \\-L) 


A AA/;7 (\ A\ 

U.UUO / (,1U) 


U4 


A AQC7 /'I &\ 

U.UVJ / (10) 


A A1 *7A /'I A\ 

U.Uj /U (1U) 


A 1 1 CC 
U.l 1 J J 




A AAA£ ( 1 C\\ 

— U.UUUo (1UJ 


A AC7C /'I C\ 

U.Uj / j (1 Jj 


A AA/1 1 ( 1 1 \ 

— U.UU41 (11) 


LO 


U.U /iz (1 J) 


A A/1 1 C /"I 1 \ 

U.U4J J (11) 


A AfllA 

u.uyju 


(16) 


A AA1A /"OA 

u.uuju (y j 


A A/1 7/; 1 7\ 

U.U4 /O (1ZJ 


A AAI 7 ( 1 A\ 

—U.UUJ / (1U) 


Co 


A A/l/;i (G\ 

U.U40J (y ) 


A AT Q/C /Q\ 

u.ujyo (y j 


a a/;ao 
U.UoUo 


nit 


A AAA C 

U.UUU J ( 1) 


A A 1 7Q (Q\ 

u.ui /y j 


A AA7 1 /Q\ 

U.UUZ 1 ys) 




a AC7A (\ c\\ 
U.UjZU (1U) 


u.u43y (iu) 


A A7A7 

U.U /uz 


[13) 


A AAA/; 

U.UUUO \p ) 


A A1A1 (C\\ 

U.UjUI yi) 


A AA 1 7 /Q\ 

u.uui / (y) 


to 


U.U4o / (1U) 


A A/1 'l/l /I A~\ 

U.U4Z4 (IU) 


0.0641 


(12) 


A AAA7 ZO\ 

U.UUUZ \o) 


A A7AO (Qi\ 

u.uzuo (y ) 


A AA77 (Q\ 
U.UUZZ (o ) 


vJi 


A ACQ/; /I 1 \ 

u.ujyo (i i ) 


A A177 /'OA 

U.U3 1 1 \y) 


0.0693 


(13) 


a An/in /'c^ 
U.UU4U {of 


A A 1 7Q (C\\ 

u.ui /y (y j 


A AA77 (Si\ 

U.UUZ / yS) 


Cl l 


A ACAA /Q\ 

u.ujuu (y ) 


u.ujoy (y ) 


0.0586 


(11) 


A AAA/; /7\ 

U.UUUO { / ) 


A A 1 71 ZO\ 
U.UI / 1 {€>) 


A AA71 (Si\ 

U.UUZ J (o) 


C1Z 


A A/1 QA /Q\ 

u.U4yu (y ) 


A A/1 CI (\ C\\ 

U.U4J3 (1UJ 


0.0632 


(11) 


A AAA/; /'OA 

U.UUUo J 


A A7 1 C ^0\ 

U.UZIj {&) 


A AAC1 fQ\ 

— U.UUjj {<$) 


i i 
CI J 


A A/^*7*7 /'I 7\ 

U.Uo / / (lz) 


A A/1 17 /'I 1 \ 

U.U43 / (1 1 ) 


0.0959 


(16) 


A AAC 1 /Tl\ 

u.uuji (yj 


A A1 0/; / 1 1 \ 

U.Ujoo (1 1 ) 


A A 1 1 7 (\ C\\ 

—U.UI 1Z (1U) 


C14 


A AAA 1 /I C\ 

u.uyui (i j) 


A Al/iC A\ 


0.120(2) 


A AA 11 /I A\ 

U.UU1 J (1UJ 


A AC1Q (~\ A\ 

U.UJjy (14) 


A AA7A (~\ 1 \ 

U.UUZU (11) 


1 c 

CI J 


A A7 1 ( 1 0\ 

U.U /lo (lz) 


A A/1 TC / 1 1 \ 

U.U4ZJ (1 1 ) 


0.0944 


(16) 


A AA1/1 /Q\ 

U.UU34 (yj 


A A/] 17 (\ 7\ 

U.U4j / (lz) 


A AAA 1 / 1 A\ 

U.UUU1 (1U) 


Clo 


A A/1 £1 (Cf\ 

U.U403 (y j 


A A/1 7 1 /Tl\ 

U.U4Z1 (yj 


0.0590 


(11) 


A AA71 

U.UUZJ {/) 


A A 1 7/1 ^0\ 

U.UI /4 ) 


A AA70 fQ\ 

— U.UUZ5 (o) 


CI / 


A A /I QA 1 A\ 

u.u4yu \ 


A A/1 CO (\ \ \ 

U.U435 (1 1 ) 


0.0680 


(12) 


A AAA/; fQ\ 

—U.UUUo {{$) 


A A7C1 /'OA 

u.uzjj (y) 


A AA7/1 fCi\ 

— U.UUZ4 [y) 


1 Q 

Clo 


A A/1 CQ /Q\ 

u.u4j>y (y ) 


A A/1 /I Ci (\ C\\ 

U.U44y (1UJ 


0.0550 


(11) 


A AA 1 n {H\ 

U.UU1 1 \l) 


A A 1 c/; ^0\ 

U.UI jo ) 


A AA CC fQ\ 

—U.UUjj (o) 


i q 

ciy 


A AC/CC / 1 A\ 

U.Ujoj (1U) 


u.uj> jo (y ) 


0.0757 


(13) 


A AAT 1 (Q\ 

U.UUZ1 \Ci) 


A A 1 7C (C\\ 

u.ui / j (y ) 


A AA7/1 /Q\ 

— u.uu /4 (y) 


CzU 


A A/;07 /'I 7\ 

U.Uoo / (lz) 


A AC I c /I '~t\ 

U.U J 1 J (IzJ 


0.0933 


(16) 


A AA/1 C /'I A\ 

U.UU4J (1UJ 


A A7QA (\ 7\ 

u.uzyu (iz) 


A A 1 OA ( 1 1 \ 

— U.UloU (11) 


JN 1 


A A/1 O ZO\ 

U.U4oZ (o ) 


A A/1 1 fQ\ 

U.U410 {6 ) 


0.0667 


(10) 


a aai/; /^/;\ 
—U.UUjo (oj 


A A7/17 /^7\ 

U.UZ4/ yi) 


A AA7/1 /^7\ 

U.UUZ4 ( /) 


INZ 


A A/;71 (C\\ 

U.U0Z1 yi) 


A A/] 1 O /QA 

U.U415 (^y J 


0.0857 


(12) 


A AA/11 /^7\ 

U.UU4 J ( 1 ) 


A A/1/IO 

U.U44o (y ) 


A AA7A (Q\ 

U.UUZU (o) 


IN D 


a A/i/;7 (si\ 
U.U40Z (o ) 


A A/11/1 

U.U434 J 


0.0573 


(9) 


A AA1C //;^ 

U.UUj J (0 ) 


A A 1 QA 

u.uiyu \ i ) 


A AAC/; /7\ 

U.UUjo ( /) 


"NT /I 

JN4 


A A C AO /Q\ 

U.UjUo (o ) 


A A/1AQ 

U.U4Uo ) 


0.0766 


(11) 


A AA 1 Ci 

— u.uuiy \b) 


A A1AO CQ\ 

U.UjUo \q ) 


A A1 A7 

— U.U1U / ( /) 


Ol 


A A*7 /I /I 

0.0744 (9) 


A A /I /I *7 /'*7^ 

0.0447 (7) 


0.0956 


(11) 


A AAAC //A 

-0.0005 (6) 


AA/1*71 /'0^ 

0.0471 (8) 


A AA A A (H\ 

-0.0044 (7) 


02 


0.0606 (7) 


0.0382 (6) 


0.0807 


(9) 


-0.0043 (5) 


0.0344 (7) 


0.0017(6) 


03 


0.0766 (9) 


0.0517 (8) 


0.0894 


(10) 


-0.0078 (6) 


0.0513 (8) 


-0.0038 (7) 


04 


0.0623 (8) 


0.0471 (7) 


0.0762 


(9) 


-0.0043 (6) 


0.0321 (7) 


-0.0032 (6) 


05 


0.0558 (7) 


0.0389 (7) 


0.0846 


(9) 


-0.0018(5) 


0.0320 (7) 


-0.0125 (6) 


06 


0.0766 (9) 


0.0526 (9) 


0.0970 


(11) 


-0.0015 (7) 


0.0529 (8) 


-0.0098 (7) 



Geometric parameters (A, °) 



C10— C9 


1.496 (2) 


C9— H9B 


0.9700 


C10— H10A 


0.9600 


Cll— C12 


1.382 (2) 


C10— H10B 


0.9600 


Cll— C16 


1.386 (2) 


C10— H10C 


0.9600 


Cll— Hll 


0.9300 


OIW— H1A 


0.84 (3) 


C12— 06 


1.365 (2) 


OIW— H1B 


0.91 (3) 


C12— C13 


1.378 (3) 


02W— H2A 


0.91 (3) 


C13— C14 


1.370 (3) 


02W— H2B 


0.85 (3) 


C13— H13 


0.9300 


03W— H3A 


0.89 (3) 


C14— C15 


1.380(3) 


03W— H3B 


0.90 (3) 


C14— H14 


0.9300 


04W— H4A 


0.81 (3) 


C15— C16 


1.384 (2) 


04W — H4B 


0.98 (6) 


C15— H15 


0.9300 


CI— C2 


1.382 (2) 


C16— C17 


1.456 (2) 


CI— C6 


1.386 (2) 


C17— N3 


1.270 (2) 


CI— HI 


0.9300 


C17— H17 


0.9300 


C2— 03 


1.359 (2) 


C18— 04 


1.212 (2) 



sup-5 



supplementary materials 



P1 pi 

C2 — C3 


1 1 "7P1 /I \ 

1.3 /y (3) 


PI p /] 

C3 — C4 


1.3 II (3) 


pi TJI 

C3 — 113 


n mnn 


P/i nr 

C4 — CZ> 


1.3 /o (3) 


p/i 1 1 1 
C4 — 114 


n mnn 
U.V3UU 


( p/: 
CD CD 


1 i on ^i\ 
l.ioU (2 ) 


p£ TTC 

Cj — rlj 


n omn 
U.V3UU 


( p-7 
Co — C / 


1 A CO /1\ 

1 .4 Jo (2 J 


p-7 XT 1 

C/ — JN 1 


1 111 /1\ 

1.2/1 (2) 


CI T47 

v / — 1 1 / 


U.7JUU 


C8 — Ol 


1.206 (2) 


C8 — 02 


1.3303 (19) 


C8 — N2 


1.342 (2) 


C9 — 02 


I.444 (2) 


C9 — H9A 


0.9700 


PO nin niAA 

cy — C 1 U — hi 1 UA 


1 nn c 
lUy.J 


nn pin it i nD 
CV — C 1 U — H 1 Ur> 


1 nn c 

iuy.3 


TJin A pin l i 1 nn 

H1UA — C1U — HlUB 


1 nn c 

iuy.D 


pn Pin 1 1 1 np 

CV — C 1 U — hi 1 UC 


1 nn c 


T_TinA pin i i i n/' 

hllUA — C1U — H1UC 


1 nn c 


1 1 1 nn pin TTinp 

hi 1 Ur> — C 1 U — rl 1 UC 


1 nn c 

iuy.D 


III A r\ i it j II -1 o 

hllA — Ul W — HIB 


1U3 (3) 


in * mnr inn 

H2A — (J2 W — HzB 


1 m /"1"\ 
103 (2) 


H3A — <J3 W — H3r> 


ini /1\ 

1U4 (3) 


I I 1 ,\ {~\AWT I 1 ,1 1) 

hl4A — <J4 W — 11413 


1 nn ( a\ 
lUy (4) 


PO pi p/: 

C2 — CI — Co 


1 in 11/1 £\ 
12U.13 (10) 


pi pi TT 1 

Cz — CI — HI 


1 1 Q Q 

i iy.y 


p/: pi i i i 

Co — CI — rll 


1 1 n n 

i iy.y 


r\i pi pi 
U3 — Cz — C3 


I 1 *7 C*7 /1 C\ 

II /.j / (Id) 


( \i ( •-) pi 
<J3 — Cz — C 1 


1 11 CG (\ C\ 

122. jy (1 j) 


pi p-> pi 
C3 — Cz — C 1 


1 1 n oi /1 £\ 

ny.o3 (io) 


P/1 pi PO 

C4 — C3 — Cz 


1 on n/i / 1 *7\ 
12U.U4 (1 /) 


P/1 pi TJ1 

C4 — C3 — H3 


1 in n 
12U.U 


PO pQ TT1 

Cz — C3 — 113 


1 in n 
12U.U 


pi p /] PC 

C3 — C4 — Cj 


1 in i n / 1 o\ 
12U.3y (lo) 


pi p /i 1 1 .1 
C3 — C4 — 114 


lino 


PC p /] III 

CD — C4 — 114 


i m o 


P/1 pC p/T 

C4 — CD — CO 


1 Ifl fiC (\ ~l\ 

12U.UJ (1 /) 


P/1 PC IIC 

C4 — Cj — Hj 


1 in n 
12U.U 


p/1 PC IIC 

Co — CD — Hj 


1 in n 
12U.U 


PC p /" pi 

CD — Co — C 1 


1 1 n el f\ c\ 
liy.j3 (ID) 


( -c p/: p-7 

CD — CO — C / 


1 1 Q fil (\ C\ 

1 1&.U3 (1 j) 


p 1 P /" p-7 

CI — Co — C / 


111 A1 ( 1 C\ 

122.43 (1j) 


\T1 P*7 P/I 

JN 1 — C7 — Co 


111 r n /i r \ 

123.50 (15) 


Nl— C7— H7 


118.3 


C6— C7— H7 


118.3 


Ol— C8— 02 


125.35 (16) 


Ol— C8— N2 


125.86 (16) 


02— C8— N2 


108.80 (14) 



PI o pc 

C 1 o — O j 


1 1 1 1 n ( 1 n\ 
1 .333y (iy) 


Pig XT /I 

Clo — JN4 


1 i/ii /i\ 
1.342 (2) 


Pin pc 
Ciy — Vj 


1 A A 1 /1\ 

1.443 (2) 


Pin pin 

ciy — C2u 


1 /in a / r t\ 
1.4y4 (2) 


pin tt 1 n a 

c i y — h i yA 


u.y /UU 


Pin 1 1 1 no 

ciy — niyr> 


n ninn 

u.y /UU 


pin rjinA 
C2U — H2UA 


u.youu 


Pin I 11/11) 

C2U — H2Ur> 


n n/;nn 

u.youu 


p^n III t\( " 

C2U — H2UC 


n n^nn 

u.youu 


IN 1 1NZ, 


1 17SQ n 
U/J7 ^r o) 


N2 — H2 


0.8600 


N3 — N4 


1.3750 (18) 


N4 — H4N 


0.8600 


03 — H3C 


0.8200 


06 — H6 


0.8200 


Uo — C 1 L — C 1 1 


1 T> At. P 1 ^\ 

122.40 (lOj 


pn pn pii 
C13 — C12 — Cll 


1 in i c i 1 /:\ 
12U.25 (16) 


PH PIT PIT 

C14 — CI J — Clz 


1 1 n o c p i\ 
liy.85 (1 /) 


pn pn nn 
C14 — C13 — HI 3 


i in i 
12U.1 


pn pn tuit 
C12 — C13 — HI 3 


1 in 1 
12U.1 


pn pn pir 
C13 — C14 — C15 


1 in ci { 1 q\ 
12U.52 (18) 


pn pn un 
C13 — C14 — H14 


1 1 n "7 
119./ 


pic pn un 
C15 — C14 — H14 


1 1 n "7 
119./ 


pn pic pit 
C14 — C15 — C16 


1 1 n nn p n\ 

ny.y9 (1 /) 


pn pic uic 
C 14 — C 1 5 — H 1 5 


1 in n 
12U.U 


pi£ p| c UK 

C16 — C15 — H15 


1 in n 
12U.U 


P11 PK pi c 

Cll — CI 6 — CI 5 


1 1 n /in pc\ 

ny.4v (15) 


P11 pk pn 
Cll — C16 — CI / 


111 A1 f 1 C\ 

122.43 (15) 


pk pk pn 
C 1 5 — C 1 0 — C 1 / 


1 16.U5 (15) 


mi 1 "7 i /; 
JN3 — CI / — Clo 


1 tt ( \ ^^ 
123.00 (15) 


mi pn un 
JN3 — CI / — HI / 


no 1 
llo.2 


pk pn un 
C16 — CI / — HI / 


no i 
118.2 


r\A pi o p*c 
U4 — C 1 8 — U5 


lie n / 1 /r\ 

125.14 (16) 


r\A PI O M/l 

U4 — C18 — JN4 


lie n/i /ic\ 
125.94 (15) 


PiC PIO ~KTA 

U5 — C18 — JN4 


ino ni n A\ 
1U8.92 (14) 


pc pin ptpi 
U5 — C 1 9 — C2U 


1 r\t o o f 1 a\ 
1U6.88 (14) 


pc pin uinA 
(J5 — C19 — H1VA 


i i n i 
11U.3 


pin pin uinA 
C2U — C 1 9 — H 1 9 A 


1 1 n i 
11U.3 


pc pin uinD 
U5 — C 1 9 — H 1 9rs 


1 1 n i 
1 1U.3 


pin pin uinD 
C2U — C 1 9 — H 1 9rs 


1 1 n i 
11U.3 


uinA pm ui nD 
H 1 9A — C 1 9 — H 1 Vis 


1 no c 
1U8.6 


pin pin uinA 
C 1 9 — C2U — H2U A 


1 nn c 
1U9.5 


pin pin uinD 
C 1 9 — C2U — H2UB 


1 nn c 


uinA pin uinTD 
H2UA — C2U — H2UB 


109.5 


CI 9— C20— H20C 


109.5 


H20A— C20— H20C 


109.5 


H20B— C20— H20C 


109.5 


C7— Nl— N2 


114.59(14) 


C8— N2— Nl 


120.80 (14) 



sup-6 



supplementary materials 



p*i pn nn 

<JZ — cy — c 1 u 


1U0. /O (14) 


no XT1 U1 

to — JNZ — rlZ 


1 1 ci a 

i iy.o 


s'\ / -\ * 

OZ — cy — hlyA 


1 1 n a 
1 1U.4 


JN I — JNZ — hlZ 


ny.o 


p 1 n rn un a 

c i u — cy — hiy a 


i i n /i 


CI / — JN3 — JN4 


11/1 ni f\ a\ 
114. /3 (14) 


(JZ — Cy — tiyB 


1 1U.4 


nio XT /I XTI 

Clo — JN4 — JN3 


1 Tn /1 /i\ 
1ZU.03 (14) 


pin PQ HQR 

V. 1 U V / 1 1/15 


110 4 


C 1 P. N4 H4N 


1 1 Q 7 
11". / 


H9A — C9 — H9B 


108.6 


N3 — N4 — H4N 


119.7 


C12 — Cll — C16 


119.90 (16) 


C8 — 02 — C9 


117.01 (13) 


C12 — Cll — Hll 


120.0 


C2 — 03 — H3C 


109.5 


C16 — Cll — Hll 


120.0 


C18 — 05 — C19 


117.34 (13) 


06 — C12 — CI 3 


117.29 (15) 


C12 — 06 — H6 


109.5 


Co — C 1 — Cz — (J3 


1 *7*7 no n o\ 
1 / /.yo (lo) 


nn ni i pi/ pn 
C1Z — Cll — Clo — CI / 


1 *7n n /■ 1 o\ 
1 /y.33 (lo) 


Co — C 1 — Cz — C3 


1 1 (1\ 
-1.1 (3) 


pi/1 PIC p 1 /: P11 

C14 — CI j — ClO — Cll 


0.1 (3) 


/"ii f^"t r^i r^/i 
(J3 — Cz — C3 — C4 


1 *7n i /">\ 
— 1 /y.3 (Z) 


p 1 /i pk pu pn 
C14 — CI!) — Clo — CI / 


1 *7n /">\ 

—i /y.o (Z) 


r^i r^T r^i r^/i 
C 1 — tz — C 5 — C4 


-0.1 (3) 


p i i ni/: P 1 7 Ml 

Cll — CIO — CI / — JN3 


*7 C 

-7.5 (3) 


r^o r^i f^A 

Cz — C3 — C4 — CD 


0.7 (4) 


pic p 1 /: r^AH Ml 

CI J — CIO — CI / — JN3 


1 /Z.Z (Z ) 


r^l r^A r^c r^e: 

C3 — C4 — CD — Co 


-0. 1 (4) 


( p-7 X.T1 Ml 

CO — C / — JN 1 — JNZ 


1 "7Q OA / 1 "7\ 

_ i /o.yu (1 /) 


f^A r^c r^/; 

C4 — CD — Co — C 1 


-1.2 (3) 


Pi1 PO XT1 XT1 

<J1 — to — JNZ — JN 1 


n c pj\ 
— U.J (3) 


f^A f^z r^z. f^n 
C4 — CD — Co — C / 


1 *70 /I 

1 /o.4 (Z) 


P") PO XT1 \T 1 

(JZ — Co — JNZ — JN 1 


1 *7n /;o p, /T\ 
1 /y.OO (10) 


Cz — CI — Co — CD 


1.8 (3) 


P*7 XT 1 XT1 PO 

C / — JN 1 — JNZ — Co 


1 *70 nn / 1 n\ 

-i /o.uy (iy) 


f^"t r^i r^c f^n 
Cz — CI — Co — C / 


1"7"7 / 1 Q\ 

—1 / /.8z (16) 


p 1 s~ pn XT1 XT /I 

C 1 0 — C 1 / — JN 3 — JN 4 


1 *7n in Pi *7\ 

i /y.zu (1 /) 


/^c r^z. f^n \ti 
CD — Co — C / — JN 1 


1 "7n i 
— 1 /9.1 (z) 


pi A pi n XT A XT1 

<J4 — C 1 o — JN 4 — JN 3 


3.2 (3) 


r^i r^c r~*H "\T1 
CI — Co — C / — JN 1 


0.0 (3) 


p, e pi O XT A XTl 

Uj — Clo — JN4 — JN3 


1 , "7'"7 / 1 C\ 
—1 / /.Z4 (ID) 


Clo — Cll — Clz — Uo 


-1 /V.D9 (1 /) 


PH XT1 XT A pio 

CI / — JN3 — JN4 — Clo 


1 *7C 1/1 PI 0\ 

1 /j.34 (lo) 


Clo — Cll — Clz CI 3 


0.5 (3) 


pi po / \"> pn 

0 1 — C8 — 02 — C9 


2.9 (3) 


06— CI 2— CI 3— C14 


179.7 (2) 


N2— C8— 02— C9 


-177.33 (16) 


Cll— C12— C13— C14 


-0.4 (3) 


CIO— C9— 02— C8 


178.68 (17) 


C12— C13— C14— C15 


0.1 (4) 


04— CI 8— 05— C19 


-2.9 (3) 


C13— C14— C15— C16 


0.0 (4) 


N4— CI 8— 05— C19 


177.54 (16) 


C12— Cll— C16— C15 


-0.4 (3) 


C20— CI 9— 05— CI 8 


-171.15 (16) 



Hydrogen-bond geometry (A, °) 



D—H-A 


D—H 


n-A 


D-A 


D—H-A 


N2— H2-06' 


0.86 


2.29 


3.0968 (18) 


157 


N4— H4N-03 


0.86 


2.24 


3.0849 (18) 


167 


06— H6-04W 


0.82 


1.90 


2.675 (2) 


157 


C3— H3-05 


0.93 


2.51 


3.422 (2) 


168 


OIW— H1A-02W" 


0.84 (3) 


2.04 (3) 


2.874 (3) 


178 (3) 


OIW— HlB-02W m 


0.91 (3) 


1.99 (3) 


2.906 (2) 


177 (3) 


02W— H2A-04 


0.91 (3) 


2.02 (3) 


2.899 (2) 


163 (2) 


02W— H2B-01 iv 


0.85 (3) 


2.25 (3) 


2.9268 (19) 


136 (2) 


02W— H2B-Nl iv 


0.85 (3) 


2.41 (3) 


3.165 (2) 


148 (2) 


03W— H3A-04"' 


0.89 (3) 


2.27 (3) 


2.9417(19) 


132 (2) 


03 W— H3A-N3 m 


0.89 (3) 


2.38 (3) 


3.200 (2) 


153 (3) 


03W— H3B-01 


0.90 (3) 


2.10(3) 


2.991 (2) 


171 (3) 


04W— H4B-03W V 


0.98 (6) 


1.84 (6) 


2.819 (3) 


173 (5) 


04W— H4A-03W iv 


0.81 (3) 


2.15 (3) 


2.955 (2) 


169 (3) 



sup-7 



supplementary materials 



Symmetry codes: (i) x-1, y, z+1; (ii) -x+1, -y+1, -z+1; (iii) -x+\,y-\ll, -z+3/2; (iv) -x+1, >>+l/2, -z+3/2; (v)x+l, -yfl/2, z-1/2. 
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supplementary materials 
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